Asymptotic analysis of combined breather-kink modes
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′(φn+1)− 2V ′(φn) + V ′(φn−1). 6
























φ¨n = (φn+1− 2φn +φn−1)+a(φ2n+1− 2φ2n +φ2n−1)+ b(φ3n+1− 2φ3n +φ3n−1).
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qn → 0 ÷ñ n → −∞ ÷þ)ý qn → q∞
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q∞ = 0
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φn(t) = εe
iωt+ipnF (X, τ, T ) + ε2G0(X, τ, T )
+ ε2eiωt+ipnG1(X, τ, T ) + ε
2e2iωt+2ipnG2(X, τ, T )
+ ε3H0(X, τ, T ) + ε
3eiωt+ipnH1(X, τ, T )
+ ε3e2iωt+2ipnH2(X, τ, T ) + ε
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O(εeiωt+ipn) 
−ω2F = eipF + e−ipF − 2F, 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O(ε2eiωt+ipn) 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F (X, τ, T ) ≡ F (Z, T ),  
ﬁR
 !ø)ôóvô























a 6= 0 õnø)ôôﬃuû)óvôñvñ8ðrüoþ tüXó G2
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G1(X, τ, T ) = G1(Z, T )
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(v2 − 1)G0ZZ = a(|F |2)ZZ. E$ﬀ$\





v2 − 1 |F |
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V (3)(0) = 2a
÷þ)ý
V (4)(0) = 6b
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pmin < p ≤ pi  !ø)ôóvô
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λ cos p+ µ sin p− λ = 1, (ﬀ(R
−λ sin p+ µ cos p− µ = 0, (2
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ε 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venvelope = − cos(p/2) ðrñ|÷ß ﬁ÷ﬁ ·ñ|ßrôñ8ñ5õnø)÷oþ





sin θ > θ cos θ
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H ∼ 4εA sin(p/2)√








(6b− 4a2) sin2(p/2)− 4a2 .
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p→ 0  a = 0 Ë b = 2 ¦¤g¥ p = 0.01 À
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